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DETAILED ACTION 

Specification 

1 . The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 
of the following is required: claim 10 refers to "bubbling the hydrocarbon stream"; 
however there is no support in the specification to provide a clear description of what is 
intended by the claimed bubbling step. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 10 and 12 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

4. Claims 10 and 12 recite the limitation "the reactive extractive agent" in line 3 and 
lines 2-3, respectively. There is insufficient antecedent basis for this limitation in the 
claim, since there is no prior mention of a reactive extractive agent. 

5. Regarding claim 1 0, it is unclear what is meant by the limitation "bubbling" in line 
2. It is unclear whether this limitation intends to refer to boiling the hydrocarbon stream, 
creating bubbles by agitating or injecting a gas into the hydrocarbon stream, or whether 
something else is meant by "bubbling". 
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Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1-3, 6, 10, 12 and 14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ou (U.S. Patent 5,167,797). 

8. Regarding claims 1 , 2 and 6, Ou discloses a process for the removal of sulfur 
compounds from a liquid hydrocarbon stream, comprising contacting the liquid 
hydrocarbon stream with an aqueous extractive agent comprising chlorine containing 
compounds under conditions and for a period of time which is effective to reduce the 
sulfur content of the hydrocarbon stream (col. 1, lines 8-15; col. 4, lines 30-65; Table 1). 

9. Regarding claim 3, Ou discloses that the sulfur compounds are selected from the 
group consisting of hydrogen sulfide, mercaptans, sulfides, and disulfides, and mixtures 
thereof (col. 6, line 66 - col. 7, line 2). 

10. Regarding claim 10, Ou discloses pumping the hydrocarbon stream through a 
contactor containing the aqueous solution of the reactive extractive agent (col. 8, lines 
20-29). The contactor comprises a packed column and the hydrocarbon stream is 
pumped upwardly through the contactor, which would inherently cause bubbling of the 
hydrocarbon stream as it passes through the packed column contactor (Fig. 4; col. 6, 
lines 20-29). 
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1 1 . Regarding claim 12, Ou discloses that the liquid hydrocarbon stream is stirred 
and/or agitated by, for example, static mixers in a contactor containing aqueous solution 
of the reactive extractive agent (col. 7, lines 65-68). 

12. Regarding claim 1 4, Ou discloses that the sulfur content in the hydrocarbon 
stream is reduced to 5ppm or less (< 1ppm) (Table 1). 



Claim Rejections - 35 USC § 103 

1 3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

15. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 



under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

16. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ou (U.S. Patent 5,167,797) in view of Oakes (U.S. Patent 4,473,115). 

1 7. Ou is relied upon as set forth above in the rejection of claim 1 . 

18. Regarding claims 4 and 5, Ou does not expressly disclose that the chlorine 
containing compounds are selected from the group consisting of sodium hypochlorite, 
calcium hypochlorite, hypochlorous acid, salts and acid forms of mixed oxides of 
chlorine, and mixtures thereof. 

1 9. Oakes discloses a method for reducing the concentration of hydrogen sulfide in 
subterranean well fluids, which include liquid hydrocarbons, comprising contacting the 
well fluid with an aqueous chlorine dioxide solution (Abstract). Oakes teaches that the 
chlorine dioxide solution is stable and allows for complete reaction of the chlorine 
dioxide and hydrogen sulfide (col. 3, lines 60-62). Further, the aqueous chlorine dioxide 
produces very little environmentally harmful effects (col. 4, lines 3-5). 

20. It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the process as disclosed by Ou by using an aqueous 
solution of chlorine dioxide as the extractive agent for removing sulfur compounds such 
as hydrogen sulfide, as suggested by Oakes. One having ordinary skill would have 
been motivated to do this because Oakes teaches that aqueous chlorine dioxide allows 
for complete reaction with sulfur compounds and produces very little harmful effects. 
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21. Claims 7-9, 11 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ou (U.S. Patent 5,167,797) in view of Eberly, Jr. (U.S. Patent 
4,592,829). 

22. Ou is relied upon as set forth above in the rejection of claims 1 , 10 and 12. 

23. Regarding claims 7-9, 1 1 and 13, Ou discloses contacting the hydrocarbon 
stream in the presence of an adsorbent saturated with the chlorine containing 
compound (col. 8, lines 16-24). However, Ou does not expressly disclose that the 
adsorbent is supporting a catalyst. 

24. Eberly discloses a process for the desulfurization of hydrocarbons comprising 
contacting a hydrocarbon stream containing sulfur compounds with a supported catalyst 
or sorbent, thereby providing a hydrocarbon stream with a lower sulfur concentration 
(col. 3, lines 24-31 ). The catalytic sorbent comprises metals such as iron and nickel 
supported on a refractory inorganic oxide, such as silica, alumina, and clays (col. 3, 
lines 12-23). The resulting hydrocarbon stream contains less than 0.1 ppm sulfur, 
which is an immeasurable amount (col. 5, lines 64-68). 

25. It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the process as disclosed by Ou such that the sorbent 
supports a catalytic metal, as suggested by Eberly. One having ordinary skill would 
have been motivated to do this in order to further reduce the amount of sulfur in the 
hydrocarbon stream to immeasurable amounts. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RENEE ROBINSON whose telephone number is 
(571 )270-7371 . The examiner can normally be reached on Monday through Thursday 
7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter Griffin can be reached on (571 )272-1 447. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/R. R.l /Walter D. Griffin/ 

Examiner, Art Unit 1797 Supervisory Patent Examiner, 

Art Unit 1797 



